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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated inductor having an 

arbitrary DC-current superimposition characteristic. 

SOLUTION: In a laminate 110 of this laminated inductor, a first layer of 
first ferrite sheets 115 having a high permeability, a second layer of 
second ferrite sheets 116 having permeability lower than that of the 
first ferrite sheets 115, and a non magnetic third sheet 117 interposed 
between the first and second layers are laminated integrally with each 
other. As a result, the inductance elements present respectively in the 
first and second layer which comprise respectively the first and second 
ferrite sheets 115, 116 respectively generate their magnetic saturation 
by different superimposed DC currents from each other to give 
resultingly an laminated inductor having an arbitrary DC-current 
superimposition characteristic. 
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CLAIMS 

[Claim(s) ] 

[Claim 1] In the laminating inductor equipped with the layered product 
which comes to carry out the laminating of the conductor which forms a 
coil, and the insulator said conductor It connects mutually so that the 
coil which makes the direction of a laminating of an insulator shaft 
orientations may be formed. Said layered product It comes to carry out 
the laminating of two or more 1st insulators which consist of the 
magnetic substance of high permeability, and 2nd at least one or more 
insulators which are arranged at the inner layer of a layered product 
and consist of the magnetic substance or non-magnetic material of low 
permeability. Said 2nd insulator is a laminating inductor characterized 
by being arranged in a layered product so that magnetic saturation may 



be produced according to the superposition direct current of the 
magnitude from which the inductor component in each field divided in the 
direction of a laminating by this 2nd insulator differs. 
[Claim 2] The 1st insulator in the field of 1 divided by said 2nd 
insulator is a laminating inductor according to claim 1 which carries 
out the description of having the permeability of a different value from 
the permeability of the 1st insulator in other fields. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a laminating inductor. 
[0002] 

[Description of the Prior Art] The conventional laminating inductor 
applies to a predetermined pattern the conductive paste for internal 
electrodes which uses Ag etc. as a principal component at the magnetic- 
substance sheet which consists of a ferrite ingredient of for example, a 
nickel-Zn-Cu system etc. , and has structure which carried out the 
laminating of this magnetic-substance sheet. Here, the internal 
electrode formed in each magnetic-substance sheet is mutually connected 
between the layers which adjoin each other through a beer hall. This 
forms the coil in a layered product. Moreover, the external electrode 
linked to an internal electrode is formed in the both ends of a layered 
product. 

[0003] The conventional laminating inductor has the direct-current 
superposition property as shown in drawing 7 . Drawing 7 is a graph 
which shows the direct-current superposition property of the 
conventional laminating inductor, and a superposition direct current is 



taken along an axis of abscissa, and it has taken the inductance along 
the axis of ordinate. Although the conventional laminating inductor has 
the inductance value which falls almost uniformly [ a certain current 
value ] or gently when the direct-current superposition property is 
enlarged gradually, magnetic saturation arises inside, an inductance 
value falls to it rapidly, and it stops achieving function sufficient as 
an inductor thereby after that, as the graph of drawing 7 shows. 
[0004] 

[Problem (s) to be Solved by the Invention] By the way, a laminating 
inductor which has the direct-current superposition property of 
arbitration unlike the conventional laminating inductor is desired in 
recent years. For example, as for the inductor used for the switching 
power supply circuit of the small device which has power-saving mode as 
a choke coil, the following properties are searched for. Namely, since 
an operating frequency will fall although the load current value to a 
laminating inductor becomes small if the device concerned operates in 
power-saving mode, as compared with the time of the normal mode, one 
dozens times [ several to ] the big inductance value of this is needed. 
However, in the usable current range, since the conventional laminating 
inductor had the inductance value which falls almost uniformly or gently, 
it was unsuitable for such an application. 

[0005] This invention is made in view of the above-mentioned situation, 
and the place made into the purpose is to offer the laminating inductor 
which has the direct-current superposition property of arbitration. 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, in invention of claim 1 In the laminating inductor equipped 
with the layered product which comes to carry out the laminating of the 
conductor which forms a coil, and the insulator said conductor It 
connects mutually so that the coil which makes the direction of a 
laminating of an insulator shaft orientations may be formed. Said 
layered product It comes to carry out the laminating of two or more 1st 
insulators which consist of the magnetic substance of high permeability, 
and 2nd at least one or more insulators which are arranged at the inner 
layer of a layered product and consist of the magnetic substance or non- 
magnetic material of low permeability. What is characterized by 
arranging said 2nd insulator in a layered product so that magnetic 
saturation may be produced according to the superposition direct current 
of the magnitude from which the inductor component in each field divided 
in the direction of a laminating by this 2nd insulator differs is 
proposed. 



[0007] Since or more at least one laminating of the 2nd insulator which 
consists of the magnetic substance or non-magnetic material of low 
permeability is carried out to the inner layer of a layered product 
according to this invention, in a layered product, a closed magnetic 
circuit is formed in the field divided into said 2nd insulator, 
respectively. That is, at the conventional laminating inductor, although 
one big closed magnetic circuit was formed within [ whole ] the layered 
product, since association of magnetic flux is lost between said each 
division field or it becomes weaker sharply, by the laminating inductor 
concerning this invention, a small closed magnetic circuit is formed in 
each field, respectively. 

[0008] Since magnetic saturation is produced with the superposition 
direct-current value from which the inductance component in each field 
differs here, if the superposition direct current passed to a laminating 
inductor is enlarged gradually, the inductance value falls gradually. 
Therefore, the laminating inductor which has the direct-current 
superposition property of arbitration can be easily obtained by 
adjusting suitably the presentation of the number of partitions by the 
2nd insulator, the permeability of the 1st insulator in the field 
divided by the 2nd insulator, etc. , number of sheets, thickness, the 
number of winding of a coil, etc. 

[0009] As an example of the suitable mode of this invention, the 1st 
insulator in the field of 1 divided by said 2nd insulator proposes what 
carries out the description of having the permeability of a different 
value from the permeability of the 1st insulator in other fields in a 
laminating inductor according to claim 1 by invention of claim 2. 
[0010] According to this invention, the magnetic field strength to which 
the permeability of the 1st insulator generates them to each field since 
each fields divided by the 2nd insulator differ mutually differs 
mutually. Thereby, magnetic saturation is produced in the superposition 
direct-current value from which the inductance component in each field 
differs. 
[0011] 

[Embodiment of the Invention] (Gestalt of the 1st operation) The 
laminating inductor concerning the gestalt of operation of the 1st of 
this invention is explained with reference to drawing 1 - drawing 3 R> 3. 
The appearance perspective view of the laminating inductor which drawing 
1 requires for the gestalt of the 1st operation, the direction sectional 
view of an A-A' line view in drawing 1 of the laminating inductor which 
drawing 2 requires for the gestalt of the 1st operation, and drawing 3 
are the decomposition perspective views of the layered product 



concerning the gestalt of the 1st operation. In addition, drawing 2 
differs in the number of winding of the expedient upper coil of 
explanation etc. from drawing 3 . 

[0012] The laminating inductor 100 has the layered product 110 of the 
abbreviation rectangular parallelepiped configuration which consists of 
a magnetic or nonmagnetic insulating material, and the external 
electrode 120 of the pair formed in the longitudinal direction both ends 
of a layered product 110, as shown in drawing 1 . 
[0013] The layered product 110 has structure which carried out the 
laminating of the 1st a little more than magnetic layer 111 which 
consists of a ferrite ingredient of a nickel-Zn-Cu system, and has high 
permeability, the ferromagnetic layer 112 which consists of a ferrite 
ingredient of a nickel-Zn-Cu system, and has permeability smaller than 
said 1st a little more than magnetic layer 111, and the nonmagnetic 
(permeability mu= 1) non-magnetic-material layer 113 which consists of a 
ferrite ingredient of a Zn-Cu system, as shown in drawing 2 . The non- 
magnetic-material layer 113 is formed in the inner layer of a layered 
product 110. 

[0014] Here, as for the permeability of the 2nd a little more than 
magnetic layer 112, it is desirable that it is 1/2 or less [ of the 
permeability of the permeability of the 1st a little more than magnetic 
layer ]. When the number of winding is the same, it is because a twice 
[ more than ] as many superposition direct-current value as this is 
acquired. 

[0015] Moreover, as for the 1st a little more than magnetic layer 111 
and the 2nd a little more than magnetic layer 112, what has a 
respectively small coef f icient-of-linear-expansion difference with the 
non-magnetic-material layer 113 is desirable. It is because a crack and 
curvature may arise in a layered product 110 at the time of mounting of 
a laminating inductor etc. if both coeff icient-of-linear-expansion 
difference is large. Specifically, it is desirable that a coefficient- 
of-linear-expansion difference is less than [ 2xl0-7/degree C ]. 
[0016] Furthermore, although, as for each cl ass, a level difference is 
formed in the side face of a layered product 110 between layers since 
presentations differ mutually, as for this level difference, it is 
desirable that it is 30 micrometers or less. It is because the yield at 
the time of external electrode 120 formation may get worse. 
[0017] Furthermore, about 5-100 micrometers is desirable still more 
desirable, and the thickness of the non-magnetic-material layer 113 is 
about 10-50micro. It is because it is not suitable for a miniaturization 
if larger [ if it is less than 5 micrometers, it is not desirable at the 



point which association becomes unstable and dispersion produces in 
electrical characteristics, and ] than 100 micrometers. In addition, the 
thickness of the direction of a laminating of the laminating inductor of 
the gestalt of this operation is about 1. 2mm. 

[0018] Moreover, as shown in drawing 2 , the internal electrode 114 
which is the conductor which forms a coil is laid under the layered 
product 110. The formation direction of magnetic flux [ in / in the coil 
which an internal electrode 114 forms / the interior of the shaft 
orientations of a coil, i.e., a coil, ] is the direction of a laminating 
of a layered product 110 (the vertical direction of the space in drawing 
2 ). The end side of the coil which an internal electrode 114 forms is 
pulled out by one end face of a layered product 110, and the other end 
side is pulled out by the other-end side of a layered product 110. The 
internal electrode 114 currently pulled out by the end face of a layered 
product 110 is connected to said external electrode 120. An internal 
electrode 114 and the external electrode 120 consist of a metallic 
material which uses Ag or Ag as a principal component, respectively. 
[0019] The still more detailed structure of a layered product 110 is 
explained with reference to drawing 3 . A layered product 110 has the 
structure which carried out the laminating of the ferrite sheet which 
has two or more insulation, as shown in drawing 3 . That is, the layered 
product 110 is carrying out the laminating of the 1st ferrite sheet 115 
of a large number which have high permeability, many 2nd ferrite sheets 
116 with permeability lower than the 1st ferrite sheet 115, and the 
nonmagnetic 3rd ferrite sheet 117 of several sheets (drawing one sheet) 
to one. Said 1st a little more than magnetic layer 111 is formed with 
this 1st ferrite sheet 115, said 2nd a little more than magnetic layer 
112 is formed with the 2nd ferrite sheet 116, and said non-magnetic- 
material layer 113 is formed with the 3rd ferrite sheet 117. 
[0020] The internal electrode 114 of a predetermined pattern is formed 
in the 1st ferrite sheet 115 and the 2nd ferrite sheet 116 except for 
several [ by the side of the outer layer of a layered product 110 ] 
(drawing 3 by the side of the upper layer, and 2 by the side of a lower 
layer). Moreover, the internal electrode 114 is formed also in the 3rd 
ferrite sheet 117. The edge of the internal electrode 114 formed in each 
sheet is connected with the internal electrode 114 of the sheet which 
adjoins each other through a beer hall (illustration abbreviation) so 
that one coil may be formed by the layered product 110 whole. Moreover, 
the cut water of a coil or the edge of an internal electrode 114 which 
is rolled and carries out considerable to an end is connected with 
drawer section 114a formed in the edge of a sheet. 



[0021] The 3rd ferrite sheet 117 is arranged at the inner layer of a 
layered product 110. Specifically, the 3rd ferrite sheet 117 is arranged 
between the 1st ferrite sheet 115 of two or more sheets, and the 2nd 
ferrite sheet 116 of two or more sheets. This is suppressing association 
of the field between the 1st a little more than magnetic layer 111 which 
the 1st ferrite sheet 115 forms, and the 2nd a little more than magnetic 
layer 112 which the 2nd ferrite sheet 116 forms. Consequently, as shown 
in the continuous-line arrow head of drawing, the field of reinforcement 
different, respectively is formed by the 1st a little more than magnetic 
layer 111 and the 2nd a little more than magnetic layer 112. Therefore, 
in each field of the layered product 110 divided in the direction of a 
laminating with the 3rd ferrite sheet 117, magnetic saturation is 
produced in said 1st a little more than magnetic layer 111 and the 2nd a 
little more than magnetic layer 112 according to the superposition 
direct current of the magnitude from which the inductor component in 
this field differs. 

[0022] Next, the manufacture approach of this laminating inductor 100 is 
explained. In addition, the case where many laminating inductors 100 are 
manufactured collectively here is explained. 

[0023] First, the 1st ferrite sheet, the 2nd ferrite sheet, and the 3rd 
ferrite sheet are created. Ethyl cellulose and a terpineol are 
specifically added to the ferrite impalpable powder after temporary- 
quenching grinding which consists of Fe02, CuO, ZnO, and NiO, this is 

kneaded, and a ferrite paste is obtained. This ferrite paste is sheet- 
ized using a doctor blade method etc. , and the 1st ferrite sheet is 
obtained. By changing and using a mixing ratio about said 1st ferrite 
sheet and this ingredient, the 2nd ferrite sheet is created so that 
permeability may become low rather than the 1st ferrite sheet. The 
creation approach of the 2nd ferrite sheet is the same as that of the 
1st ferrite sheet. Furthermore, the nonmagnetic 3rd ferrite sheet is 
similarly created by using as a raw material ferrite impalpable powder 
which makes Fe02, CuO, and ZnO the charge of a principal member. 
[0024] Next, a beer hall is formed in these [ 1st ] - the 3rd ferrite 
sheet using means by metal mold, such as punching and laser beam 
machining. Subsequently, a conductive paste is printed by the 
predetermined pattern on the 1st - the 3rd ferrite sheet. Here, as a 
conductive paste, the metal paste which used Ag as the principal 
component, for example is used. 

[0025] next, these [ 1st ] - the 3rd ferrite sheet — the conductor 
between sheets — laminating sticking by pressure is carried out and a 
sheet layered product is obtained so that a sex paste may be connected 



mutually in a beer hall. Here, as mentioned above with reference to 
drawing 3 , the laminating of the 1st - the 3rd ferrite sheet is carried 

out in predetermined sequence. 

[0026] Next, a sheet layered product is cut so that it may become a unit 
dimension, and a layered product 110 is obtained. Subsequently, this cut 
layered product is heated at about 500 degrees C in air for 1 hour, and 
a binder component is removed. Furthermore, this layered product is 
calcinated at about 800-900 degrees C in air for 2 hours. 
[0027] Subsequently, a dip method etc. is used for the both ends of this 
layered product 110, and a conductive paste is applied. The external 
electrode 120 is formed by furthermore calcinating a layered product 110 
at about 600 degrees C in air for 1 hour. Here, as a conductive paste, 
the thing for internal electrode formation and the thing of the same 
presentation were used. Finally, plating processing is performed to the 
external electrode 120, and the laminating inductor 100 is obtained. 
[0028] In such a laminating inductor 100, the non-magnetic-material 
layer 113 formed in the inner layer of a layered product 110 with the 
3rd ferrite sheet 117 is formed. Thereby, in a layered product 110, a 
closed magnetic circuit is formed in the 1st a little more than magnetic 
layer 111 and the 2nd a little more than magnetic layer 112 which are 
the field divided by this non-magnetic-material layer 113, respectively. 
That is, at the conventional laminating inductor 100, although one big 
field was formed within [ whole ] the layered product, since association 
of magnetic flux is lost between the 1st a little more than magnetic 
layer 111 and the 2nd a little more than magnetic layer 112 or it 
becomes weaker sharply, by the laminating inductor 100 concerning this 
invention, the field of reinforcement which is different in each field, 
respectively is formed. By this, the inductance component in each field 
will have a different direct-current superposition property. 
[0029] The direct-current superposition property of the laminating 
inductor 100 concerning the gestalt of this operation is explained with 
reference to the graph of drawing 4 . Drawing 4 is a graph which shows 
the direct-current superposition property of the laminating inductor 
concerning the gestalt of the 1st operation, and a superposition direct 
current is taken along an axis of abscissa, and it has taken the 
inductance along the axis of ordinate. Moreover, in drawing 4 , a 
continuous line is the direct-current superposition property of the 
laminating inductor 100 concerning the gestalt of this operation, a 
dotted line is the direct-current superposition property of the 
inductance component in the 1st a little more than magnetic layer 111, 
and an alternate long and short dash line is the direct-current 



superposition property of the inductance component in the 2nd a little 
more than magnetic layer 112. 

[0030] In the laminating inductor 100 concerning the gestalt of this 
operation, it has the high inductance value in the range where a 
superposition direct current is small enough so that drawing 4 may show. 
This inductance value is the sum of the value of the inductance 
component in the 1st a little more than magnetic layer 111, and the 
value of the inductance component in the 2nd a little more than magnetic 
layer 112. If a superposition direct current is enlarged gradually, the 
inductance component in the 1st a little more than magnetic layer 111 
will start magnetic saturation, and an inductance value will fall 
rapidly. However, since the inductance component in the 2nd a little 
more than magnetic layer 112 has not started magnetic saturation, the 
inductance value of the laminating inductor 100 mainly turns into a 
value of the inductance component in the 2nd a little more than magnetic 
layer 112. If a superposition direct current is furthermore enlarged, 
the inductance component in the 2nd a little more than magnetic layer 
112 will also start magnetic saturation, and the inductance value of the 
laminating inductor 100 will fall rapidly. 

[0031] Thus, the laminating inductor 100 concerning the gestalt of this 
operation has a different direct-current superposition property from the 
conventional laminating inductor. That is, according to the magnitude of 
a superposition direct current, it has two inductance values. When a 
superposition direct current is small, an inductance value is large, and 
when a superposition direct current is large, specifically, it has the 
property that an inductance value becomes small. It becomes a suitable 
thing for an application like the choke coil in the switching power 
supply circuit of the small device which has power-saving mode which 
follows, for example, was mentioned above. In addition, since the 
magnetic field strength in each field divided by the non-magnetic- 
material layer 113 becomes small as compared with a former thing, the 
inductance value of the laminating inductor 100 becomes a small thing. 
However, while having a desired inductance by adjusting the number of 
partitions of a layered product, the formation pattern of an internal 
electrode, etc. , the laminating inductor which has the direct-current 
superposition property of arbitration to a need current value can be 
obtained. 

[0032] (Gestalt of the 2nd operation) The gestalt of operation of the 

2nd of this invention is explained with reference to drawing 5 and 
drawing 6 . The sectional view of the laminating inductor which drawing 
5 requires for the gestalt of the 2nd operation, and drawing 6 R> 6 are 



the decomposition perspective views of the layered product concerning 
the gestalt of the 2nd operation. In addition, drawing 5 differs in the 
number of winding of the expedient upper coil of explanation etc. from 
drawing 6 . 

[0033] The point which is different from the laminating inductor 100 
concerning the gestalt of the 1st operation has the laminating inductor 
200 concerning the gestalt of this operation in the laminated structure 
of a layered product 210. Since it is the same as that of the gestalt of 
the 1st operation about other configurations, only difference is 
explained here. 

[0034] The layered product 210 of this laminating inductor 200 has 
structure which carried out the laminating of the 1st a little more than 
magnetic layer 211 which consists of a ferrite ingredient of a nickel- 
Zn-Cu system, and has high permeability, the ferromagnetic layer 212 
which consists of a ferrite ingredient of a nickel-Zn-Cu system, and has 
permeability smaller than said 1st a little more than magnetic layer 211, 
and the nonmagnetic (permeability mu= 1) non-magnetic-material layer 213 
which consists of a ferrite ingredient of a Zn-Cu system, as shown in 
drawing 5 . The point which is different from the gestalt of the 1st 
operation here has the non-magnetic-material layer 213 in the point 
currently formed also in the outer layer side while it is formed in the 
inner layer of a layered product 210. 

[0035] That is, the layered product 210 has structure which carried out 

the laminating of the 1st ferrite sheet 215 which has high permeability, 
the 2nd ferrite sheet 216 with permeability lower than the 1st ferrite 
sheet 215, and the nonmagnetic 3rd ferrite sheet 217 to one, as shown in 
drawing 6 . By this, the 1st ferrite sheet 215 forms said 1st a little 
more than magnetic layer 211, the 2nd ferrite sheet 216 forms the 2nd a 
little more than magnetic layer 212, and the 3rd ferrite sheet 217 forms 
the non-magnetic-material layer 213. Here, several sheets (drawing 3 by 
the side of the upper layer and 2 by the side of a lower layer) of the 
outside of a layered product 210 are the 3rd ferrite sheets 217 of low 
permeability. 

[0036] Since such a laminating inductor 200 has the non-magnetic- 
material layer 213 formed with the 3rd ferrite sheet 217 in the outer 
layer of a layered product 210, the magnetic flux produced in the 1st a 
little more than magnetic layer 211 and the 2nd a little more than 
magnetic layer 212 leakage-comes to be hard of an inductor on the 
outside of the laminating inductor 100. The laminating inductor 210 
which certainly has the direct-current superposition property of 
arbitration by this can be obtained. About the manufacture approach, it 



is the same as that of the gestalt of the 1st operation in other 
operations and an effectiveness list. 

[0037] Yes [ that / by which this invention is limited to this although 
the non-ferromagnetic layer formed in the inner layer of a layered 
product was made in addition into the nonmagnetic (mu= 1) thing with the 
gestalt of the 1st and the 2nd operation / be / it ]. That is, the 
magnetic substance with low permeability may constitute in extent which 
suppresses association of the magnetic flux between ferromagnetic layers. 
For example, the magnetic substance of low permeability which consists 
of a ferromagnetic layer and an affiliated ferrite ingredient may be 
used. In this case, as for the magnetic substance of low permeability, 
it is desirable to have 1/3 or less permeability of a ferromagnetic 
layer with the lowest permeability. It is because the difference of 
magnetic field strength will become 10 or more times when the number of 
winding becomes a twice [ more than ] as many difference as this if 
permeability is 1/3 or less, so association with other fields can be 
suppressed here. 

[0038] Furthermore, with the gestalt of the 1st and the 2nd operation, 
although one non-ferromagnetic layer was formed in the inner layer of a 
layered product (i. e. , although the ferromagnetic field in a layered 
product was divided into two by carrying out the laminating of the 3rd 
ferrite sheet of one sheet to a inner layer), this invention is not 
limited to this. That is, as long as it forms and puts two or more non- 
ferromagnetic layers in another way to the inner layer of a layered 
product, the ferromagnetic field in a layered product may be divided or 
more into three by carrying out the laminating of the 3rd ferrite sheet 
of two or more sheets to a inner layer. In this case, the laminating 
inductor of the direct-current superposition property used as a still 
more complicated characteristic curve can be obtained. 
[0039] With the gestalt of the 1st and the 2nd operation, furthermore, 
the 1st a little more than magnetic layer and the 2nd a little more than 
magnetic layer which were divided by the non-magnetic-material layer 
Although it was made to produce magnetic saturation in the superposition 
direct current from which the inductance component in said both magnetic 
layers differs by differing both permeability while the 1st ferrite 
sheet and the 2nd ferrite sheet of the respectively same number of 
sheets constituted This invention is not limited to this. That is, you 
may make it produce magnetic saturation in the superposition direct 
current from which the inductance component in each field divided by the 
non-magnetic-material layer differs by [ which are different in the 1st 
and 2nd ferrite sheet with the same permeability, respectively ] 



carrying out a number-of-sheets laminating. Furthermore, you may make it 
produce magnetic saturation in the superposition direct current from 
which the inductance component in each field differs by using the 
magnetic substance with which hysterics TERISU curves differ, or 
adjusting the number of winding of a coil. 

[0040] Furthermore, although the gestalt of the 1st and the 2nd 
operation showed what has one coil as an example of a laminating 
inductor, this invention is not limited to this. For example, you may be 
the laminating inductor array which has two or more coils, a laminating 
transformer, a laminating common mode choke coil, etc. Furthermore, you 
may be laminating LC composite part, a laminating filter, etc. which 
have other components other than an inductor (for example, capacitor) in 
a layered product. 

[0041] Furthermore, with the gestalt of the 1st and the 2nd operation, 
although the layered product was formed with the sheet laminated layers 
method, you may form by print processes. 

[0042] Furthermore, although the choke coil in a power circuit was 
illustrated as a useful application of a laminating inductor with the 
gestalt of the 1st and the 2nd operation, this invention is not limited 
to this. Even if it is other electronic circuitries (for example, 
circuit of a signal system), the laminating inductor concerning this 
invention is useful. 
[0043] 

[Effect of the Invention] Since or more at least one laminating of the 
2nd insulator which consists of the magnetic substance or non-magnetic 
material of low permeability is carried out to the inner layer of a 
layered product according to this invention as explained in full detail 
above, in a layered product, a closed magnetic circuit is formed in the 
field divided into said 2nd insulator, respectively. That is, at the 
conventional laminating inductor, although one big closed magnetic 
circuit was formed within [ whole ] the layered product, since 
association of magnetic flux is lost between said each division field or 
it becomes weaker sharply, by the laminating inductor concerning this 
invention, a small closed magnetic circuit is formed in each field, 
respectively. 

[0044] Since magnetic saturation is produced with the superposition 
direct-current value from which the inductance component in each field 
differs here, if the superposition direct current passed to a laminating 
inductor is enlarged gradually, the inductance value falls gradually. 
Therefore, the laminating inductor which has the direct-current 
superposition property of arbitration can be easily obtained by 



adjusting suitably the presentation of the number of partitions by the 
2nd insulator, the permeability of the 1st insulator in the field 
divided by the 2nd insulator, etc. , number of sheets, thickness, the 
number of winding of a coil, etc. 

[Translation done. ] 
^ NOTICES ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2. shows tho word whlch can not be translated. 

3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The appearance perspective view of the laminating inductor 
concerning the gestalt of the 1st operation 

[Drawing 2] The direction sectional view of an A-A' line view in drawing 
1 of the laminating inductor concerning the gestalt of the 1st operation 
[Drawing 3] The decomposition perspective view of the layered product 

concerning the gestalt of the 1st operation 

[Drawing 4] The graph which shows the direct-current superposition 
property of the laminating inductor concerning the gestalt of the 1st 

operation 

[Drawing 5] The sectional view of the laminating inductor concerning the 
gestalt of the 2nd operation 

[Drawing 6] The decomposition perspective view of the layered product 
concerning the gestalt of the 2nd operation 

[Drawing 7] The graph which shows the direct-current superposition 
property of the conventional laminating inductor 

[Description of Notations] 

100,200 [ — The 2nd a little more than magnetic layer, 113,213 / — A 
non-magnetic-material layer, 114,214 / — An internal electrode, 115,215 
/ — The 1st ferrite sheet, 116,216 / — The 2nd ferrite sheet, 117,217 
/ — The 3rd ferrite sheet, 120, 220 / — External electrode ] — A 



laminating inductor, 110,210 — A layered product, 111,211 — The 1st a 
little more than magnetic layer, 112,212 
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